Nephrin-signature molecule of the glomerular podocyte?
In recent years there has been an explosion of interest in the glomerular podocyte, which plays a central role in control of glomerular filtration. A host of new molecules have been identified as playing essential roles in the maintenance of podocyte integrity in both humans and mouse models. Of all of these, arguably the most pivotal is nephrin, a transmembrane receptor molecule located at the specialized podocyte cell-cell junction, termed the slit diaphragm. Mutations in this gene cause the most severe form of congenital nephrotic syndrome, and many interacting proteins have now been described to form a large multiprotein complex with complex dynamics. There is little evidence of functional nephrin expression outside the glomerulus, and there are accumulating data that nephrin is essential for the unique properties of podocyte biology. Utilizing a powerful human cell culture model, comparing wild-type with nephrin-null podocytes, we can show that several crucial functional properties of podocytes depend on nephrin, including insulin responsiveness and cytoskeletal reorganization. Thus, it is reasoned that nephrin is a signature molecule required to define distinct podocyte characteristics.